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(54) STORAGE DEVICE 
(57)Abstract 

PURPOSE: To reduce power comsumption affected by the 
charging and discharging of bit lines in a semiconductor storage 
device perForming the readout of the single data of a ROM and a 
multiport RAM, etc. 

CONSTITUTION: The initial potential of all bit lines BO to Bn with 
which memory cells are connected and all dummy bit lines BD with 
which dummy memory cells are connected is set to a ground level. 
Only one pair of a bit line and a dummy bit line making a pair with 
the bit line from which a data is read out is selectively charged 
with a charging transistors 5. The potential difference between the 
bit tines is read out with a differential amplifier circuit 18. 
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^ 1 <Dmmt^&:iim^}fy hmt(om\zWi¥immtstift 
^mm2(Dh^>z^7.^m^(0Mmf&a\zeM^nrcm 

h«ii:^5-ift^ h«t&»2©aitsmffiic*frr«># 

Si:. 
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imm±<Dmm^m ^^mttmrnnizmu »\zr 
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[0002] 

Biaft;*B«tU;l5:«Se*ft«tUT4*BIB85 8-6 5 9 

iwAmti^^sb^. ca)mmmi:\m7\zmr»\z. m 
»<o^^^j ^jv 1 ^ft\^ 2 iflmigiisti^xfy hmt 1 O 

ir >xr >yisIB 4 d t J: 0 x-^RW U & 

[0 0 0 3] ;>C^U-fe;i.i:LTK2fflJS (1. 2T^ 

s. *:fctt^acDi':3<Dj*^u-fe;P2Jiy— x«$i*t:7n 

[0 0 0 4] 5^$-;**U-tr;U3 W:V-X««35«»«$ 

n, H v< >«ffi7&ttr y hm\zmigE^tii!i^r>y- h«« 

X3^<a^©^^g-fe;k©jKri/2i:^oTUi«», 9 
«D»;>5^3-t5^, 1 ottj)<-f >-fe>x7>:/, i9ii/t 

[0 0 0 5] m7<Dnmvmi^^ms(D^^ ^>^^^ 

)\^<Dmm\z\£y hmzfv^^-^ h^>i^x^ 1 i^it 

hy>i^7.3^1 l\t.:tyV}fyhmt^^i'^vl;\ZV 

[0 0 0 6] 'A\Zti^y'U-^9\ZX^Wk<DK^—\^» 

ifi^c F«IP«ii>XT>':/4©&:e(C2^2nT 
ViS*t, ir>Xr>7^^TCD^-Hli»0Di»>*^&r7_|.-jg 

•fe>XT>::^:&(03^5— H«DWL R)^a«$n 

So 

[0 0 0 7] BSCO^-f 5>^^Y-h-Ctttr*y h*|B 

[0 0 0 8] »7-HiiaWLn3^ "H" «riC±*t^i:, C 
C CD p< ^ U 1r V - X «a;0«S^ $ tiT V> S «^ 

[0 0 0 9] '7— H^DWLR;&t "H" tcDr 
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l^Tlfy h»«tt«:5^5--;*^Ui:JV3iCJ:r)VDDW 
3^ ^ >::^ tta«<D >^ * U -fe JKOiKi 1 / 2 1 l^Tft * & 

[0 0 10] ::(^)aSO«&-C. »7-HiaWLn{r^03l 

^)V^9mT^. rcoi^t>y^-^*u-fe;i'3*«»)Sg^ 
ll*ffc««fi:si3&t^i:a. y5-^*u-fe;P3icJ:*ii 

[0 0 111 *IC>f:^^-:/;W©^SE*t "H" \ZiL±f)^ 
Oj^t -H" ICit±3^0 try hlil^^B 0 L • B 0 R*38« 

[0 0 12] c:cD«lcy5-;<^Ui:;W3*ffliriTU:7 
Sim U ^JSKiR-t >XT >:/lHlj» 4 <t o Tfrd H 

"1- 3&tRffl$n-5. 

[0 0 13] ±m<D^mvM^iimmmzm^t/u^m 

MV>ifJI/7^-^«EWU|l»3Qft. »BV2 - 7 8 0 9 9 

[0 0 14] m9T\t2^<D\fyhmifi^Tt,itr>Z.(D 
Tlri«. 0 9OIfilBT?ttp(^IJ-fe;HlV-X««35t«j[i 

Hi»tt;SnsfcOi:7n— T-^>^f©NMOS 1 2. 1 

3ctD>is. y5~>^^U"fe;n 4iia«'o^^ 
[0 0 15] :i<ommvm»(owii^^mio<o^-(^> 

[0 0 16] *JrD»>5^n-3^9JcJ;r)a[»(Dy-H« 
0+*>6 1t3(D7-Hed««$n "H- U^)V\ZiL± 



3^*. '7-H«»tt-fe>xr>p^<Dteeic2^^$nTVi 
[0 0 1 7] HI oco^>f s>y^^-hrtt, tf»yh 

« B 0 L «farr * * U 'fe;KDa^-5^RW b L.T 
-y-Hi»DWLR*t "HMcS3r±*tr3. Z(D^^-V 

-\^m\zism^ti^±x<o^f^-:^^^}±,)Vffi^>'r 

[0 0 1 81 tL ^o MzmSimnC O D&T "H" \Z^±t'^ 

«iB«'fe>xr>:/0tt4©A*'N.taHR$n«o ^o> 

mmm^C 0 R, C 1 R055C**t "H- ICitJi 

[0 0 19] ^^u-fe;v*^:^>-rsi:, ;io;;^^u-fe;v 
t y 1 2 )^t^jfirr^ tr ^ u -t;!. i 

<. 

30 [0 0 2 0] SldT. 3^5— ;5l^Ui:;H 4©W»f * 
tr!y h«^^tt2^ftT»*fc«). y5-;?^^U-fe;H 4 

[0 0 2 1] l7-H»WLn»CiDa 

)v^%n't^o ^owr'b:5^a->ctu-fc;n4*t««rr 
40 mmmis^'^y:^r>'fA<oxi}\z\tn{mifi^}z^. 

[0 0 2 2] ^^--?^*U"fe;H4»c^'6lf!y 
II. »ft:^%Ui:JI/l 2lcJ:«lfts^ hlft«tt2:8^»«tt 

[0 0 2 3] ^fclcm#SE3&t "H" ICit±dt 0 7 ^ 5^32 

»»«i»-fe>xT>>^»4*«fiittflisn. a««^c 

OL, COR. ClR5tT3&«Dlfy h«il*t-fe>XT>:/ 
AAi&^'&^IB^n, ^i8«i-fe>XT>:/[iI»4ttA* 
$nfc«^«fl«^i8ST«, *feCL 0*t "H" \Z 
^L±,ifi^. :«7^AM«h^>i?X^7$:frUTiei|a$n 
1t^L>7.7>:fX^m. N2<Z>7=-3^*t5*— ^SD, 
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5 

DBic»«a$n*. 2:©7=-^«D. DBjcBtffl^nfc 

[0 0 241 ;i<D«fc. H7i:BI«>cy5-^^U-fe;V 
if;V5=-^oKWlxfeg»««-fe>XT>::^0B4 icJ: 

O V - X « ffi <?D « S CD » IB! <Z) W M J: 0 5r - 3^ 
[0 0 2 5] J() 

[0 0 2 61 easTtt^aftt^ify blt*VDDU'^;nc: a? 
[0 0 2 7] "0" nmvfmt^n^^\z\x. >t^u 

•fe;KZ>tt 1 / 2 "Cife S. - 1 " «£ W Vffi^Ut>tl^iSk^ 

So 

[0 0 2 8] "0" 7^-:5^&«ro;tj?l^U-fe;i'i -1" 

[0 0 2 9] CxVxfx (CN/2) XVDD + CX 
(V/2) X f XCNXVDD = CXVXf XCNXV 40 
DD (W) 

cttfcryh««« (F) . v\m»^^^}M)V 

(Hz) , CNtt^^Attft m> , VDDli«®«E 
(V) &*/r^"r. 

[0 0 3 0] ±iBS<j:D, My hWio>mcmz^^mit 
[0 0 3 11 ::(Drc9b±\£y hmmetscmz^^mtm so 
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[0 0 3 2] H7©IilK-Ctt, ±\iy h»^m^V^)V 
»Cx X 5=^ A' - UT*^ e ^ * y ir;Wc J: 0 tr !y 

[0 0 3 31 j:<o«Jc«*c!)-»4i^;i^-3^c!>KaL/iir 

[0 0 3 4] 4:»Q|CDS«», tTty 
[00351 

vm\zmwt^nftV'y>-j7s^m'^i»^^f3.^^^o> 
yhmh^m2(D^mmz^mr^^mii. ^<D^m, 

[0 0 3 6] *^WJrJ:S<fi(^)821ftg««. m»<D}dy 

hm^. mi<o^mi^tmi&Myhmt(om\zi^m» 
h«a:c:)i«fcit5«««$n)t»3»tx»4<oh 

"try K>WR^ti1t 1 y h«i 

isr^-e y hi6t««2os*«itic*»rs#aa:. 
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[0 0 3 7] 

[0 0 3 8] HI \t:im^o>% 1 tr>^m<f>Wm^tb 
H7a)ROMt»«r2it)(Z)T*'6. BIHC:fcV> 

[0 0 3 9] y$-:>t^u-b;V3«. v-;;^«ffi*taifi 

«CD * U -fe^VcDtt 1 / 2 1 ;^ o T . 
[0 0 4 0] Hlcr)ttaiL»f^«H2<0^^^>i?^5='^ 

HBO-Bn, BD3^t8j^^v.^;Ht5'^X5^^— :^$n 

X^^-i? h 9 >i?X^ 6 \t^yt^. 
[0 04 1]3Jcfc, P'i?5*3-5^9fc<fcD«[»<Z)r7-H 

««m#CO;0t"H" IZSih^tD, try b«B0)&t||lfr 
«(i-fe>X7>:/|iIi»l 8<DAA^t»j|K$n, PGR 

[0 0 4 2] j:©i:$a«i$nfc>i^»J-t;K3!>y-x« 
tfu/ hUB o<o«ett>^*u^;n tif y h«5^^->> 

h5>S^X>^5O3>:$^^^^>X©Jt»CJ:0«*S. il 

Tfe®&«i5^^->t^Uir;^3<tts; h«^^— ^hv 
>5^X^ 5CD3>^i7 3^>X<Z)itfcJ:Dft*«. 

[0 0 4 3] ^:i:Ti5^5— ;<^U't:;i^3 03>^^^> 49 
Xf3:M«;»<*Uir;HC!>l/2-C*'6?i:«), 
U'fe;^3 KlJcS^^-lf^y h«BDCr)li|fctt;?t^iJi2;i. 

hi!aBOcoaffi<o|52f&t;a:Sc Cicofc* 

[0 0 4 4] C<Da?<D«'&Til«$nfc;>t^U-fe;KZ)V 

— x«ffi;^:7n-7">f >^a)«^ U^:»Jir;i'2<o« 
^) Jctt, «iffi/^X3^t#«EL;te(.»/5:*lfy h«BOttlf 
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V h«BDO«tttt±8B03>^i?^>xH:fcJ:D«* 
«tttta:/5i'5;fe«>, ;?i^:y'fe;P2;&tSSjR;3^n'5t;y h« 
B 0 D ^cD;^8£)Sni8iffi'ir> 

[0 0 4 5] ;*^U-fe;W3{rJ:2>i$^5-tf!/h« 

[0 0 4 6] -f^-:/;pe^SE*t "h" ic3l:± 
*tDa»«iH-fe>XT>:?T5itti 8*tgttfl:;Stu A* 

[0 0 4 7] SI3(^»§Qcom2«>^#!|0r)[BlKeaT« 
U-feJH5tt. "TJV^*— ^RAM®;^«^Uir;^(D— » 

[0 0 4 8] ^^-^^u-fe;n 6li»ffi«ttty5- 

If^/ h«iBDta)raTlt^JCfifi«!$nfc2^(DNMOS 
*^e?a:0, -t<Z)3>:5^i?3'>X«;A^Uir;H SIC-^* 
n-S-b^CD 2 T^ON MO S CDDSj 1 / 2 t^^oTV^S. 
[0 0 4 9] ia3<0KaiUflifP€H4O3^-r^>y5^V 

-h;&fflv»Tift^-rs. «-^RST*t "H- tommz. 

h«)^»^^'^;Hr7^>fX5'^->^$n'5. S^RST 
"L" V^MZ^ytfl^tL. 2:07*.rX5^-V-i?h^ 

>>'x^6{i:t:7-r^o 

[0 0 5 0] PCrxa-i5i^9lcJ;0«»<o«7-H 
^5->^^Uir;i't*t:t>r«. *&ic:aKm^C0 3&t 

«H- fcSC±3Q«0. lf$/h«BO*tffltt«B-fe>Xy> 
T'lsIBl 8©A:^-va:»llS$n> PCR;&t "L" \Z^y 
Ifiy b«^^-5^h^>>^X5^5lci:r)lfy h« 
BO, ^S-tTy M8BD<01ffl<0lf!yMiO^^35«^r 

[0 0 5 1] ;i©^^a«$n3tpt^u^;n 5o«^ 

5*-5^3&t "H- om^\Z\t. Ify hiRBOO^ffittj?^^ 
U-fe;H 5<!:lf!y h5>>^X^ 5 tCD3> 

^i^i5^>X©JttC,l;Oft*-6. ^l^^ClOlfy hiBt^^ 
&>i-r3^5-lf!y h«BDfc::feV>rfe«ffitt3^a-^* 

y^r^>xcoitic<tDft*^. 

[0 0 5 2] CCT^^— >^Ut:;H 6<D=I>^^^3^ 
>X«M^p^^Uii;H 5<Dl/2T&^;fe*, 
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[0 0 5 3] c:<oafta)«^Ta«;35ti;tpi*U-fe;K3D« 

[0 0 5 4] ^3— p^*U-fe;H 6fcJ:«3^5-lf h 

[0 0 5 5] 2fcjc-r^-:/;p<t^sE*< "h" \z:iL±fi^ 

[0 0 5 6] m3<Om\Z. ^Hm\tROU(D^'C^<^ 

[0 0 5 7] as \t^mmo)m 3 (Dmmm(Dm^m^h 

[0 0 5 8] W5IC:feV^T, ;?<^U-fe;U«-€-<7>V-X« 

[0 0 5 9] ><*u-fe;p3«v-xm«i*^sifi5 

[0 0 6 0] BI5cOHaib»*^^06©3^-f 

[0 0 6 1] ^tCP'i^T^n-^gfciDSIRoy-Fje 
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[0 0 6 2] H6(0^-f ^^^f^^-hTHtfy hSB 

5^^-»7-K«DWLR;&t "H" {;:S[±;&to. IKON'S 

5/ hiacD-**t^ry^affi»i»B-fe>XT>:/lHliS4<3!> 
[0 0 6 41 *:tPCO*t -L" fcStT?^?), tf!/h» 

[0 0 6 5] rcoi^a*?^n:fe><^Uir;Poy— x« 

ti^}fy hJ»BOL©«ffitt:;^q£Uir;H ttf^/Mft5=^ 
V — h ^ 5 t con >XOltJC D St 

*-5. Z.<Df^C<D\^yh»tM^UT\£vhmBOR\Z 

h ^ > X 3^ 5 i: © a 3^ >X ©it ic J: 0 ft * 

[0 0 6 6] ^^u-k;V303>^^^> 

-fe;i/3 Jci^tfy hl&B 0 R(0«miS^©pC^UirJV 
llC<i;<Stf^/ h«B0LCDm^CO«e,2f^i:;iSo 

[0 0 6 7] j:cDj»o«-&Trsf^$n}fc;?i^u-fe;u©y 

U-feJP 3 n<&t!»> h«B 0 R(Z)«tttt hgB©3 

^I'dtffitt^n^lf^y h«B0L©18&J:Dt>®«tti:7^ 
cottib. 5y^^M»«B"fe>x7>:/4<0X:^ 

[0 0 6 8] ^^~^^U1r;Hri;Slf5/ hlSmtttt. 

[0 0 6 9] ^Jr«^PC0 3&^ "L" fclt±*?t)(t^S 
EO)&t "H-* JCjficJb7&«'3T^y5^«!S»iei|i-fe>X7> 

:?THitt4*tjgtt^bistu a«e^co*»A±*Jot;r;h 

«S*t-t>x7>:/X*7&^e^B$n. ^»r««ir>X7 

[0 0 7 0] CLO;&t"H" Jciti^^t?). 

S« h ^ >>?X:5^ 7 S:^bT«*i$ tlfc-k>X7 >P^A 
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[0 0 7 1] ^^PCO, CLO, SEO{iRWUi&ff 

"0" , "i"AtRffi$n^« 

[0 0 7 3] 

[0 0 7 4] *«?gjr:feit«>«««*tt^«r^^U"fe;P 
[0 0 7 51 «e*ii»Tiie5^ hWiiD^WLWz^r^m 

CXVXfXCNXVDD (W) 

tS«W»li 2 - 3 feFi:3?i«o 50 
[0 0 7 61 L^^b3^?5ts. C:0[)«fi!E:&ti^»^n2»<D 

IS»m:^«2/CN-3/CNlCffl«Sn. ^^^J±» 
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[0 0 7 71 *«MTtt, ^^-:^^^J±Jl^m 
V^T3gftif!i|iliIK i S Rm L. SfT o T ^ O 

[H21 »l©IWS«©»fp^-f S^y^^-^'-hTfe 

CBS331 *%§gcom2<DS^0g(Ol5IF&a-r&«o 
[H41 ffi2©^«lW©«f^:5'<^>^'^5^'\'-hT3b 
^. 

[H51 *^OTOS|3«>^«COlHl»H'T!3fe^o 
[0 6] »3<O3^«S0i|cZ)»f^3'-f $>^^^-h'rai 
^. 

[081 fi£3lei3IilSW<Z)16f^^-f ^>^'^^-^-hT&:5o 

[BI9] S2CD«^iB[HM&^-rB-ei&<&. 

[HI 01 »2<oa!*l5igMnia)«ift^>f^>if5^v-h 

[fiF^c[)3imi] 

1, 12 n-H "1" <D;?t^Uir;V 

2, 1 3 n-H "0" 0;3*^U'fe;V 

3, 14, 16 ^^—^f^^V'^JV 

4, 18 ^v^msmiQm±>7.7>':/ 

7 iJ^M.mih^>z^7.^ 

8 '^T^^ASRh^^e^X^ 

10 ^^>±>7.r>:/ 
19 VA-nnvvr 
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